Angiotensin II-1 receptors mediate both vasoconstrictor and hypertrophic responses in rat aortic smooth muscle cells.
The receptor subtypes that mediate the vasoconstrictor and hypertrophic responses of AII were evaluated in cultured aortic smooth muscle cells from rat. The AII receptors were characterized by means of the subtype-specific receptor antagonists DuP 753 (AII-1) and PD123177 (AII-2) using changes of [Ca2+]i (fura-2) as an indirect measurement of vasoconstriction and of [3H]leucine or [3H]thymidine incorporation as indices for hypertrophy and hyperplasia, respectively. AII-induced [Ca2+]i mobilization was blocked by saralasin and DuP 753 with inhibitory potency values of 2 and 1.3 x 10(-8) M, respectively, whereas PD123177 (10(-5) M) was without effect. Addition of AII (10(-7) M) to quiescent cells elicited a 45% increase in protein synthesis and a 56% increase in DNA synthesis after a 24-h exposure. These increases were blocked by both saralasin and DuP 753 (10(-5) M), but not by PD123177 (10(-5) M). Although DNA synthesis was increased by AII, no increase in smooth muscle cell number was detected. These data indicate that the AII receptors on aortic smooth muscle cells of the rat are of the AII-1 receptor subtype, which is responsible for both the vasoconstrictor and hypertrophic responses of AII.